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WRITTEN OPINION OF THE INTERNATIONAL SEARCHING AUTHORITY 
International application No. PCT/JP2004/0 16940 

Box No. V 

Reasoned statement under PCT Rule 43bis. 1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; and citations and explanations supporting such statement 



1, Statement 

Novelty(N) Claim s 1-34 YES 

Claims NO 

Inventive step (IS) Claims 1-34 YES 

Claims NO 

Industrial applicability (IA) 

Claims 1-34 YES 

Claims , NO 



2. Citations and explanations 

Citation 1: JP 2001-151895 A (MATSUMOTO YUSHI-SEIYAKU Co., Ltd) 2001. 06. 05 
Citation 2: EP 1288727 Al (KUREHA KAGAKU KOGYO KABUSHIKI KAISYA) 2003. 03. 05 
Citation 3: JP 11-269343 A (INOAC CORPORATION) 1999. 10. 05 

Claims 1-10 

The invention described in claims 1-10 includes inventive step with respect to Citation 1 
cited in the international search report. 

There is no description in Citation 1 that jetting a gas fluid containing heat-expandable 
microspheres from a dispersion nozzle, dispersing the heat-expandable microspheres in the hot gas 
flow, and expanding the dispersed heat-expandable microspheres by heating them at a temperature 
not lower than their expansion initiating temperature. On the other hand, the present invention 
includes these steps and thereby exerts a beneficial effect that it is possible to produce heat-expanded 
microspheres having a particle size distribution with slight difference in their coefficient of variation 
before and after heat expansion and containing slight ratios of aggregated microspheres and 
non-expanded heat-expandable microspheres. 

Claims 11-20 

The present invention described in claims 1 1-20 has inventive step with respect to Citation 
1 cited in the international search report. 



There is no description in Citation 1 that the heat-expanded microspheres contain not more 
than 5 weight percent of aggregated microspheres and contain not more than 5 weight percent of 
microspheres having a true specific gravity not lower than 0.79 g/cc at 25 degrees Celsius. On the 
other hand, the heat-expanded microspheres in accordance with the present invention contain the 
above described microspheres and therefore exert a beneficial effect that that heat-expanded 
microspheres have a particle size distribution with slight difference in their coefficient of variation 
before and after heat expansion and contain slight ratios of aggregated microspheres and 
non-expanded heat-expandable microspheres. 

Claims 21-29 

The present invention described in claims 21-29 has inventive step with respect to Citation 1 cited 
in the international search report. 
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There is no description in Citation 1 that the heat-expandable microspheres have an 
expansion coefficient over 100 % at their maximum expanding temperature, contain not more than 5 
weight percent of aggregated microspheres, and contain not more than 5 weight percent of 
microspheres having a true specific gravity not lower than 0.79 g/cc at 25 degrees Celsius. On the 
other hand, the heat-expandable microspheres in accordance with the present invention have the 
above described characteristics and therefore exert a beneficial effect that they are durable against 
collapse by external force. 

Claims 30-31 

The present invention described in claims 30-3 1 has inventive step with respect to Citation 
1 cited in the international search report 

There is no description in Citation 1 that a porous material composition and a porous 
molded product include the above described heat-expanded microspheres and/or heat-expandable 
microspheres. On the other hand, the porous material composition and the porous molded product 
in accordance with the present invention include the above described microspheres and therefore 
exert a beneficial effect that hardening and shrinking in molding are prevented and time-dependent 
thermal degradation is not caused. 

Claims 32-34 

The present invention described in claims 32-34 has inventive step with respect to Citation 
1 cited in the international search report. 

There is no description in Citation 1 that heat-expandable microspheres are comprised of a 
shell of thermoplastic resin produced by polymerizing a monomer mixture consisting essentially of a 
nitrile monomer whose weight ratio ranges from 20 to 80 weight percent of the monomer mixture 
and a monomer having a carboxyl group whose weight ratio ranges from 80 to 20 weight percent of 
the monomer mixture, and a blowing agent containing a C2-10 fluorine compound that has an ether 
structure and contains no chlorine and bromine atoms. On the other hand, the heat-expandable 
microspheres in accordance with the present invention are comprised of the above components and 
therefore exert a beneficial effect that they could be the raw material for the above described 
heat-expanded microspheres and heat-expandable micropspheres. 
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